Siimmintary. The rate of 02 uptake by stub-apical corn roots is largely resistant to 0.1 M Na-malonate at pH 5.0. The resistance of this tissue, in which the tricarboxylic acid cycle is very active, is not due to the compensatory induiction of another oxidative pathway as seems to be the case in fresh potato slices. In corn roots malonate inhibits succinate utilization as expected and the smallness of the effect on 02 uptake is due to the utilization of endogenous (cytoplasmic) malate as acetyl acceptor and its conversion to succinate. Malonate uptake stops after 2 to 3 hours when only a fraction (roughly 20 %) of the root volume has equilibrated with external malonate. After this time the accumulated succinate is apparently able to overcome the malonate block, the ability to oxidize acetate to CO2 is largely regained and O., uptake is maintained at about 80 % of the control level.
Inhibitors are extensively used in studies of plant metabolism. Often, however, the response of whole tissues is not that predicted from work with cellfree systems, even when it is clear that the inhibitor has entered the cells. For example the 02 uptake of plant tissues frequently fails to be depressed by cyanide or azide, but this does not necessarily indicate that the cytochrome oxidase is either absent or inoperative in the tissue (3) . Similarly, insensitivity to malonate does not necessarily establish that the tricarboxylic acid cycle is inoperative. Laties and Hoelle (7) pointed out that in such instances the inhibition by malonate may develop as predicted but that compensatory mechanisms are brought into play which maintain the 02 uptake at the control level. Such compensation in response to inhibitors of electron transfer has been shown in avocado tissue (8) and in aroids (3) .
We have investigated the possibility of a bypass around the malonate sensitive site as an explanation of the relative insensitivitv of corn root respiration to this inhibitor. In this tissuie the terminal stages of respiration occur throtugh the tricarboxvlic acid cycle (5) . The 
Materials and Methods
Maize grains (var. WF 9 X 38-11) obtained from Agricultural Altumni Seed Association, Lafayette, Indiana, were germinated and root samples (2.5 g) prepared as described elsewhere (9) . The amounts of labeled materials used in the various experiments were as follovs: Na-acetate-3H 50 jucuiries (0.1 fimole) Na-acetate-1-1AC : 10 ictiries (35 jumoles) 14C-bicarbonate : 10 ,ucuries (0.55 umole) Na-malate-3-l-C : 10 ,ucuries (28 ,umoles).
Oxygen tuptake was determined by standard Warburg manometric techniques.
Production of 14CO2 was measured by a modification of the technique described by Romberger and Norton (11) . Strips of filter paper 3 X 1 cm containing 0.2 ml of 20 % KOH were suispended over the respiring tissue and transferred, after exposure, to scintillation vials containing 13 ml of the scintillation counting fluid (9) .
Extraction, fractionation and radioactivity determinations of organic and amino acids was carried out as previously described (9 We may now examine the reason for the changes which occturred after 2 to 3 houtrs exposure to malonate. After this time, succinate acctumulation virttually stopped, the uitilization of cytoplasmic malate was mutch reduced and the ability to oxidize acetate-1-14C to 14CO2 was regained, implying a restoration of tturnover in the tricarboxylic acid cycle. It now appears that the decisive event in overcoming the stuccinate block at this time is that malonate tuptake stopped. The cessation of malonate tuptake was shown both by the measurements on absorbed malonate (tables II, III and IV) and by titration of the bathing medium. The accumulating succinate apparently competed on unfavorable terms for succinic dehydrogenase during malonate uptake, but once this was complete, the suiccinate levels were apparently increased by the operation of part of the cycle with cytoplasmic malate providing the acetyl acceptor so that a self-reversal (4) of the inhibition was brought about. From the time that malonate tuptake stopped, an increasingly greater traffic through succinic dehydrogenase was possible and thereafter each step in the cycle was operating althotugh the steady state concentration of succinate was mtuch increased. The renewal of traffic throtugh the blocked area once the tuptake of malonate stops is shown by the clearance of 1"C from acculmulated succinate in tables II and III.
It seems quite clear that the cessation of malonate uptake cannot be ascribed to an impairment of an active acctumtulating system and it is also clear that a diffusion equilibritum with the total root volume had not been reached. Thus in most of the experiments, in which the exposure to malonate at pH 5.0 followed a 15 minute pulse at pH 7.5, the amotunt of malonate absorbed from the bathing solution (0.1 M) was less than 30 ,Lmoles per 2.5 g of roots giving an average concentration of 0.012 M, indicating equilibration with only a fraction of the total root voltume.
The limited ability of the tisstle to accumuilate malonate was found to be somewhat increased with increasing length of pre-incubation time at pH 7.5 (table IV), btut no more than 30 % of the root voltume reached equilibrium with the bathing me- 
